. Example references to swimming via pushing in the extant literature.
Textbooks
Gray J (1953) How Animals Move (Cambridge) "[A]n animal can only propel itself forward by pushing backwards against its surroundings. An animal on the land must push backwards against the ground; an animal in water must push backwards against the water and a flying animal must push backwards against the air." (pp. 15-17) Childress S (1981) Mechanics of Swimming and Flying (Cambridge) "Physically, the organism propels itself by pushing backward, acting on parts of its surface like a source of (say) positive momentum." (p. 9) Jurd RD (2004) Instant Notes in Animal Biology (Garland Science) "Movement depends on an animal pushing against a fluid medium or the substratum to generate a reaction which is translated into locomotion." (p. 233) Vogel S (2013) Comparative Biomechanics (Princeton) "For that matter, we can't draw any sharp line between the thrust-producing devices of locomotion and pumps that push fluid. The same device can suffice for both…" (p. 175) "The broad oblate hydrozoan medusa (essentially small jellyfish) push out especially large volumes (relative to their own) through a wide aperture…" (p. This rearwards push is generated by waves of bending which travel in a caudal direction along the body." (p. 32) Colin SP, Costello JH (2002) J Exp Biol 205: 427-437 "The oblate bells of these medusae allow the bell margins effectively to act as paddles to push fluid past the bell and into the trailing tentacles." (p. 436) Dickinson M (2003) Nature 424: 621 "Much of animal locomotion distils down to a simple application of Newton's third law: to move forwards, animals must push something backwards…The situation is a bit more complicated for swimming and flying animals, which must push against a fluid." (p. 621) Chen J, Friesen WO, Iwasaki T (2011) J Exp Biol 214: 561-574 "The body waves travel backward at a speed faster than the forward swimming, and this makes the body push the fluid at some angle of attack and generates the normal and longitudinal components of the hydrodynamic force." (p. 567) "The resistive force is modeled as a function of relative velocity between body and fluid, and the reactive force is estimated from acceleration of the fluid pushed by the body in the normal direction." (p. 569) Fish F, Lauder GV (2013) Am Sci 101: 114-123 "Animals propelling themselves through water must contend not only with pushing back on the fluid but also with forcing their way through an incompressible medium." (p. 114) "As the animal pushes against the fluid medium to propel itself, it transfers kinetic energy from its body motions to the water." (p. 116) Gazzola M, Argentina M, Mahadevan L (2015) Proc Natl Acad Sci USA 112: 3874-3879 "Inertial swimmers use flexural movements to push water and generate thrust." (p. 3874) Each citation is listed in a gray band. The corresponding excerpt is listed below each citation in a white band. Citations are presented in chronological order within each category of reference.
